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0 (x, y)) + (1− p)× min
y∈P (x,f)
(f 0(x, y)) → max
x∈X(a)
,
P (x, f 0 ) =
∏
i∈I
Pi(xi, yi), Pi(xi, f i ) = Arg max
yi∈Yi
(f i (xi, yi)),
x ∈ X(a), yi ∈ Yi(bi), X(a) =
∏
i∈I
Xi(ai), Y (b) =
∏
i∈I
Yi(bi),
f 0(x, y) = min
a ∈ A
x ∈ X(a)
(f0(x, y)), f i (xi, yi) = min
bi ∈ Bi
yi ∈ Yi(bi)
(fi(xi, yi))
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• x|!x1#  #xi#  #xh) M &,HI - : --,,
• xi|!xi1#  #xij #  #xim) M &,HI - : - i8 '&
• y|!y1#   #yi#   #yh) M &%', - : --,,
• yi|!yi1#   #yij #   #yim) M &%', - : - i8 '&
• X(a) M *4 -*5 - :
• a|!a1#  #ai#  #ah) M  7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• Xi(ai) M *4 -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5 - :
• ai| !ai1#  #aij #  #aik) M  75 -*# -&,HI5 8
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*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• P (x#f) M *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 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5  & *48
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*&/5 ,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• Pi(xi#fi) M *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8-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• Yi(bi) M *4 &%' - : - '&,*
• bi = (bi1, . . . , bij , . . . , bik) M  75 -*# -&,HI5
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Xc[n] = {x|f 0,i(x[n], y[n]) ≥ f 0,i(x[n = 0], y[n = 0]) + ϕ0,i(x[n], y[n])},
ϕ0,i(x[n], y[n]) ≥
∑
n∈N
Δ0,i[n], x[n] ∈ X, (y = x) ∪ (y ∈ Y (x)), !C"
Δ0,i[n] > 0, n ∈ N, N = {n|n = 1, 2, ..., n∗}.
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ϕi(·) = di0 × f 0(·) +
∑
j
dji × f i (·), di0 +
∑
j
dji = 1. !?"
K77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!x#y) /∈ Xc ),%&/ *4 .  K&* R(x#f) ∈ Xc(x)# 
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max{f 0(x, y)|x ∈ X, y ∈ Y, (x, y) ∈ Xc} ≥
≥ max{min(f 0 (x, y))|y ∈ R(x, f) ⊆ Xc(x)|x ∈ X}, !A"
 *4 .  K&*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R (x, f ) =
∏
i∈I
Ri (xi, f i ) , Ri (x, f) = Arg max
y∈Xc
(f i (x, y)) ,
Xc (x) ∈ {y |x ∈ X, (x, y) ∈ Xc } .
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w = w0(w1#   #wi#   #wn) M &/, '/ '&/8K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,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kij = kij(x11k#   #xijk#   #xnmi) M &/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,
s0#si#sij #sijk M )I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kij = ksij (sij) , xijk = x
s
ijk (sijk) , sijk = s
x
ijk (xijk) !E"
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Δw ∼= ∑
i∈I
∑
j∈J
(
∂w0
∂wi
)
×
(
∂wi
∂kij
)
×Δkij ,
Δw ∼= ∑
i∈I
∑
j∈J
(
∂w0
∂wi
)
×
(
∂wi
∂kij
)
×
(
∂kij
∂sij
)
×Δsij ,
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Δwi ∼=
∑
j∈J
(
∂wi
∂kij
)
×Δkij , Δwi ∼=
∑
j∈J
(
∂wi
∂kij
)
×
(
∂kij
∂sij
)
×Δsij , !B"
Δkij ∼=
∑
k∈K
(
∂kij
∂xijk
)
×Δxijk , Δkij ∼=
(
∂kij
∂sij
)
×Δsij . !G"
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CO (Δw (rw , rk, k∗))→ max, rw = {ri |i = 1w, 2w, ..., nw } ,
rk = {rij |j = 1ik, 2ik, ...,mik } , Δk∗ =
{
Δk∗ij
} ∈ ΔK∗,∑
i∈I
ri ≤ nwn∗,
∑
j∈Ji
rij ≤ mik < m∗i ;
!;="
CO (Δw (rw, rk, k∗)) ∼=
∑
i∈I
∑
j∈Ji
CO
(
∂w0
∂wi
)
× ri × CO
(
∂wi
∂kij
)
× rij×
×CO (Δk∗ij) , !;;"
CO (Δwi (r, k∗)) ∼=
∑
j∈Ji
(
∂wi
∂kij
)
× rij × CO
(
Δk∗ij
) ≥ CO (Δwi ) , !;C"
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i ∈ CO (I) = CO (Ic) ∩ CO (I
) ∩ CO (Ip) ∩ CO (In) =
= CO {i |i = 1, 2, ..., n∗ } , !;?"
j ∈ CO (Ji) = CO (Jci) ∩ CO (J
i) ∩ CO (Jpi) ∩ CO (Jni) =
= CO {j |j = 1i, 2i, ...,m∗i } , !;A"
ri =
{
1, & ), '&/ i,
0 8  -* &0
rij =
{
1, & ), %0 ij,
0 8  -* &0#
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×
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Δsij
max, c0 ≥ Δs0 =
∑
i∈I
∑
j∈Ji
Δsij ≥ CO (Δs0),
CO (Δwi (Δsij)) ∼=
∑
j∈Ji
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(
∂kij
∂sij
)
×Δsij ≥ CO (Δwi ) ,
CO (Δkij) ≥ Δk∗ij , Δsi =
∑
j∈Ji
Δsij ≥ CO (Δsi ),
Iw = {i |i = 1w, 2w, ..., nw } , Ji = {j |j = 1ik, 2ik, ...,mik } ,
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×Δxijk ≥ CO
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i ∈ Iw = {i |i = 1w, 2w, ..., nw } , j ∈ Jik = {j |j = 1ik, 2ik, ...,mik } ,
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